Neurochemical correlates of antiepileptic drugs in the genetically epilepsy-prone rat (GEPR).
The GEPR model is composed of two independently derived strains of rats each characterized by a broad-based seizure predisposition. Moderate seizure GEPRs (GEPR-3s) exhibit generalized clonus with loss of righting reflex in response to a standardized sound stimulus. The same stimulus in severe seizure GEPRs (GEPR-9s) produces a tonic-clonic convulsion much like that produced by supramaximal electroshock. The numeric descriptors (3 and 9) derive from the ordinal rating scale developed by Jobe and coworkers for evaluation of convulsion intensity. GEPRs experience an anticonvulsant effect in response to all established and many experimental antiepileptic drugs and distinctions between the classes of drugs can be made. Since serotonin plays an anticonvulsant role in nearly all animal seizure models, we examined the effects of antiepileptic drugs on serotonin using microdialysis. Among clinically effective anticonvulsants, carbamazepine, antiepilepsirine (used in China) and loreclezole produced dose-related anticonvulsant effects and increases in extracellular serotonin in GEPRs. Similarly, drugs known to block serotonin reuptake and increase extracellular serotonin (fluoxetine and sertraline) produce dose related anticonvulsant effects in GEPRs and other animal models. Accentuation of serotonin release by treating GEPRs with fluoxetine and 5-hydroxytryptophan enhances the anticonvulsant effect produced by fluoxetine. Depletion of serotonin greatly decreased the anticonvulsant effect produced by carbamazepine, antiepilepsirine and fluoxetine. Phenytoin produced a dose related anticonvulsant effect in GEPRs but did not increase extracellular serotonin. Depletion of serotonin did not diminish the anticonvulsant effect produced by phenytoin. Thus, serotonin appears to play a role in the anticonvulsant effect of several but not all anticonvulsant drugs.